[Abstract] Reversal learning can be used to examine deficits in cognitive flexibility, which have been linked to a number of neuropsychiatric disorders including schizophrenia and addiction. However, methods of examining reversal learning have varied substantially between species. Touchscreen technology has allowed researchers to explore cognitive deficits with a platform that is translatable across rodents, non-human primates and human subjects. Here we describe a method for measuring visual discrimination and reversal learning in mice using automated touchscreen-based operant chambers.
1. Small containers, such as 50 ml Falcon tube lids (BD Biosciences) 2. Paper towels for cleaning chambers 3. Our experiment used male BALB/c or C57BL/6J mice (Animal Resource Centre, Australia) at 12 weeks of age one week after arrival to allow the mice to habituate to the facility
Notes:
a. Mice A. Operant training 1. Prior to training, mice are exposed to the strawberry milk reward by providing small amounts (~0.5 ml) in the home cage. A small autoclavable container (e.g., 50 ml Falcon tube lid) was half filled with milk and placed in the home cage for three consecutive days before training commenced. Mice may bury the lids rather than consume the milk initially, however three days seems sufficient to introduce the reward and reduce neophobia.
2. Prior to transporting the mice the operant chamber equipment should be checked and prepared for testing. The mask should be placed over the touchscreens and the reward lines should be primed with fresh strawberry milk. Table 1 . The image that is rewarded should be counterbalanced within each treatment group, but constant for an individual mouse. Within each group, half of the mice are required to respond to one or the other stimulus to receive rewards. We have used one session per day, but multiple sessions can be run in a day, depending on the number of animals in a cohort or on the number of chambers that are available. Therefore, criteria are based on the number of sessions completed. The mice learn to collect rewards from the illuminated magazine. The reward is pumped for 6,000 msec (approx. 150 μl) and the magazine light is illuminated. Once the head entry is detected, the light turns off and after the head is removed the inter-trial interval (ITI) begins (10 sec). After the ITI, a single reward (280 msec) is delivered and the magazine light illuminated, start the cycle again (Figure 1.1 ).
Pre-training: Initial Touch
The mouse is rewarded for touching the white square on the touchscreen. 
Pre-training: Must Touch
The mice must touch the white square on the touchscreen to receive a reward. As for Must
Touch, a white square will appear in one location and the mouse must touch it to receive a single reward and no reward is given for omitting a response. Blank touches have no consequences (Figure 1.3 ).
Pre-training: Must Initiate
The mice must start the trials by nose poking in the magazine. The protocol starts as per Must
Touch with the presentation of the same images where touching the white square is rewarded and blank touches have no consequences. After reward collection, the magazine light is illuminated again and a head entry is required to proceed to the next trial (Figure 1.4 ).
Pre-training: Punish Incorrect
The mice receive a time-out for touching the incorrect location. As per Must Initiate, however now touching the blank image results in a time-out (5 sec) when the house light is illuminated (Figure 1.5 ).
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